Essential role of D1 but not D2 receptors in methamphetamine-induced impairment of long-term potentiation in hippocampal-prefrontal cortex pathway.
Methamphetamine (MA) abuse induces deficits in cognitive performance that are related to dysfunction of the prefrontal cortex (PFC). The medial portion of the prefrontal cortex (mPFC) in rats that is crucial for cognitive function has been shown to undergo long-term potentiation (LTP) in the projections from the hippocampus. However, no study has been performed to evaluate the influence of MA on synaptic plasticity in the hippocampal-mPFC pathways. In the present experiments, we investigated the effects of repeated MA administration on hippocampal-mPFC LTP, together with MA-induced stereotyped behaviors. Repeated MA administration produced behavioral sensitization and LTP impairment in the hippocampal-mPFC pathways. The MA-induced impairment of hippocampal-mPFC LTP was prevented by the pretreatment of dopamine 1 (D1) but not dopamine 2 (D2) receptor antagonists, while D1 and D2 receptor antagonists attenuated the MA-induced stereotyped behaviors. These findings suggest that D1 receptors are crucial for the MA-induced deterioration of synaptic plasticity in the hippocampal-mPFC circuits. Impairment of LTP associated with D1 receptor dysfunction may underlie cognitive deficits in MA-dependent subjects.